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DETAILED ACTION 

Claim Rejections ■ 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. § 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-9 are rejected under 35 U.S.C. § 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 recites the limitation "the structured layer" on line 9. There is 
insufficient antecedent basis for this limitation in the claim. Should "the structured 
layer" be - - the at least one high acoustic impedance layer - - (see e.g. the spec, at 
page 3, lines 12-14) since it appears to be the high acoustic impedance layers that 
are "structured". Also, plural "structures" are recited on line 9, but line 10 recites a 
single "the structure", and it appears that one of these should be changed to agree 
with the other. 

For purposes of any art rejections that follow, a patterned high acoustic 
impedance layer with at least one structure enclosed by the uppermost low acoustic 
impedance layer will be considered to anticipate claim 1 . It should be noted that the 
Examiner considers a "structured" layer to be the same as a "patterned" layer, which 
is a term more prevalent in the art. 

Claim Rejections • 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 

that form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

4. Claims 1-3, 8 and 9 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Tikka et al. U.S. 6, 407,649. 

Figs. 5, 9 and 11 of Tikka et al. disclose a component operating with bulk 
acoustic waves, the component comprising: a carrier substrate; a lower electrode 
(see Fig. 5) that faces the carrier substrate; an upper electrode; a piezoelectric layer 
arranged between the two electrodes; an acoustic mirror (other structure in Fig. 5 
see also Fig. 9) arranged between the carrier substrate and the bottom electrode, 
the acoustic mirror comprising at least one layer of high acoustic impedance material 
being the metal mirror layers (Figs. 9 and 11) and at least one layer of low acoustic 
impedance material being the dielectric mirror layers, wherein the uppermost mirror 
layer is a low acoustic impedance dielectric layer [see 7) in Fig. 9]; wherein the 
uppermost mirror layer exhibits a varying thickness (see Fig. 1 1 where the 2 nd 
dielectric is thicker in the middle than it is over the 2 nd metallic mirror layer), the 
uppermost dielectric being planar to the lower electrode (Fig. 11); and wherein the 
high acoustic impedance metallic mirror layers are patterned (see col. 5, lines 52- 
57), and the uppermost 2 nd low acoustic impedance dielectric layer encloses a 
structure of the patterned 2 nd high acoustic impedance metallic layer (Fig. 11) 
forming a seal surface covered by the structure of the 2 nd high impedance metallic 
layer, the seal surface being formed between the uppermost 2 nd low impedance 
dielectric layer and the 1 st low acoustic impedance dielectric layer below the 
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structured 2 nd high acoustic impedance metallic layer. That is, Tikka et al. Fig. 11 is 
similar to Applicant's Fig. 3b as far as the uppermost low acoustic impedance layer 
and uppermost high acoustic impedance layers are concerned. 

Regarding claim 2, Fig. 11 shows two high acoustic impedance patterned 
metallic mirror layers. Regarding claims 3 and 9, see col. 5, lines 36-40. Regarding 
claim 8, the Tx tuning layer and shunt tuner layer in Fig. 5 are disclosed as metals 
(see col. 5, line 58 to col. 6, line 2) such that it is essentially another layer of the 
electrode. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claim 5 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Tikka et al. U.S. 6,407,649 taken in conjunction with Ella U.S. 5,872,493. 

Tikka et al. discloses the invention as discussed above. 

However, Tikka et al. does not explicitly disclose an additional piezoelectric 
layer and additional electrode (i.e. a stacked resonator filter). 

Ella discloses that it is known to form stacked resonator filters on acoustic 
mirrors in the same manner as single piezoelectric layer resonator filters (see Fig. 8a 
vs. Fig, 13a). 
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Consequently, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have modified the filter of Tikka et al. such that it 
would have been comprised of a stacked resonator filter, because such an obvious 
modification would have been the mere substitution of art recognized alternative 
piezoelectric resonator filter structures as suggested by Ella (Fig. 8a vs. Fig. 13a), or 
it would have been equally obvious to have patterned the metal high acoustic 
impedance layers under the stacked resonator filter of Ella, as taught by Tikka et al., 
because such an obvious modification would have provided the benefit of reduced 
parasitic capacitive coupling between resonators as explicitly suggested by Tikka et 
al. (col. 5, lines 52-57). 

Allowable Subject Matter 

7. Claims 1 0-14 are allowable over the prior art of record. 

8. Claims 4, 6 and 7 would be allowable if rewritten to overcome the rejection(s) 
under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all 
of the limitations of the base claim and any intervening claims. 

9. The following is a statement of reasons for the indication of allowable subject 
matter: 

Regarding independent claim 10, the prior art of record does not disclose or 
fairly suggest a method of making a component operating with bulk acoustic waves 
comprising each of the recited steps, and especially "thinning and planarizing the 
upper surface of the uppermost mirror layer". 
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Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Aigner et al. U.S. 6,534,900 discloses a bulk acoustic wave resonator with an 
acoustic mirror having patterned high acoustic impedance layers 12a and 12b (see 
Fig. 3) embedded in the low acoustic impedance layer 1 1, but does not discuss the 
method of forming the internal patterned layers. 

Metzger et al. published application U.S. 2003/0227357 discloses a multi- 
layer carrier substrate for bulk acoustic wave resonators (Fig. 1). 

Aigner et al. DE 101 49 542 discloses a bulk acoustic wave resonator over an 
acoustic mirror with high acoustic impedance layers (120a-c in Fig. 2A) embedded in 
the low acoustic impedance layer 118, and with the piezoelectric layer being a multi- 
layer structure (106 and 108, 134 and 136 in Fig. 2A). 

Panasik U.S. 6,441,703 discloses a low acoustic impedance layer 210 (Fig. 5) 
that varies in thickness, but no mirror layer is patterned (i.e. structured). 

Lakin U.S. 6,107,721 discloses a bulk acoustic wave filter with a mirror layer 
having a varied thickness (see layer 52 at area 51 in Fig. 5) and wherein this layer 
may be the uppermost layer, but no mirror layer is patterned. 

Lakin U.S. 6,720,844 and Poirier U.S. 3,568,108 each disclose bulk acoustic 
wave resonators stacked with coupling layers between them. 
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1 1 . Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Barbara Summons whose telephone number is 
(571) 272-1771. The examiner can normally be reached on M-Th, M-Fr. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Bob Pascal can be reached on (571) 271-1769. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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